a b s t r a c t 50-year-old female presented with abdominal pain 9 days post sleeve gastrectomy and was found to have acute renal infarction caused by paradoxical emboli through patent foramen ovale (PFO) as a cause of the renal infarction. Renal infarctions caused by paradoxical embolism are rare and have not been previously reported following surgery, bariatric surgery in particular. This report describes presentation, work up and management of a patient with renal infarct following bariatric surgery.
Introduction
Left sided abdominal pain in the early post-operative period after sleeve gastrectomy is concerning for staple line leak or subphrenic abscess. Other differentials include acute pancreatits, acute paraoesophageal hernia, splenic injury, cholelithiasis, port hernia, constipation, gastro-oesophageal reflux disease (GORD); and rarely portal vein thrombosis or gastro-bronchial fistula [1, 2] . Renal infarction by paradoxical embolism has never been reported after surgery, particularly following bariatric surgery.
Presentation of case
A 50-year-old female presented with acute left-sided abdominal pain 9 days after laparoscopic sleeve gastrectomy for morbid obesity BMI 41. Her procedure was uncomplicated and she received standard deep vein thrombosis (DVT) prophylaxis which included peri-operative calf compressors, post-operative compression stockings (worn for the duration of hospital stay and given to the patient on discharge) and prophylactic dose of 40 mg enoxaparin daily commenced on the day of surgery and continued during inpatient stay (3 days total). She had no significant medical his-tory, normal postoperative recovery and was discharged home on day two. She was walking on treadmill on day 9 when she developed the pain. On examination blood pressure 140/80 mmHg, heart rate 68 bpm, respiratory rate 17/min, saturation 98%, temperature of 36C with localised left-sided and epigastric tenderness and no peritonism. Pathology showed WCC 5.5 × 10 9 /L, Hb 130 g/L, CRP 6 mg/L with normal liver and renal function. CT of abdomen and pelvis revealed an anterior-inferior left renal wedge infarction and incidental bilateral renal and hepatic cysts (Fig. 1) . Renal Doppler showed normal arterial and venous flow without evidence of renal thrombus. ECG has revealed sinus rhythm and a 24-h Holter monitor showed sinus rhythm with rare ventricular ectopic beats. Thrombophilia screen (coagulation profile, ESR, protein-C, protein-S, antithrombin-III, nuclear and cardiolipin antibodies) was normal. Factor VIII was mildly elevated at 235% (normal high range 220%) but not clinically significant. Bilateral lower and upper limb Doppler ultrasound showed good flow in deep venous system and no thromboembolism. Transthoracic echocardiogram (TTE) showed good contractility and no evidence of thrombus or valvular disease. Colour flow echocardiogram revealed left-to-right jet. Qp:Qs was 1.25 indicating a small shunt through patent foramen ovale (Fig. 2) . She was discharged home on warfarin (target INR 2-3) with minimum duration of therapy of 6 months and was assessed by a cardiologist as an outpatient for the ongoing management of PFO. 
Discussion
Renal infarction is rare and caused by either thromboembolic phenomenon associated with atrial fibrillation (AF) or endocarditis; or renal artery thrombosis usually due to spontaneous renal artery dissection; or fibromuscular dysplasia and hypercoagulable state such as hereditary thrombophilia and antiphospholipid syndrome [3, 4] . Workup for suspected renal infarction includes full blood count with differential, creatinine, lactate dehydrogenase, urinalysis and urine culture; transthoracic or transoesophageal echocardiogram to exclude endocarditis, valvular or cardiac thrombus and septal defects; CT KUB to exclude renal calculi and assess extent of infarction, renal Doppler ultrasound to exclude renal artery thrombus but can be normal in small infarcts, ECG and 24-h Holter monitor for paroxysmal AF [3] [4] [5] .
There are no reported cases of paradoxical renal infarction causing acute pain post-operatively. Post-operative pain from renal infarction has been recently reported, but in this case arose from thrombus formation in a resected pulmonary vein stump and hence, not a true paradoxical emboli [6] . Only a limited number of paradoxical renal emboli have been reported and usually present as spontaneous, not post-operative, abdominal pain [7] [8] [9] . PFO occurs in 25-35% of the population and is usually asymptomatic but can cause cryptogenic stroke, migraine, platypnea-orthodeoxia syndrome and air embolism during decompression sickness in divers [10] . Diagnosis is usually made by transthoracic and/or transoesophageal echocardiogram. Incidental PFO does not require treatment. Treatment for symptomatic patients or those with complications of PFO is anticoagulation (warfarin or aspirin or both) or surgery (percutaneous closure most common) [10] . Three trials comparing percutaneous closure with medical treatment of PFO did not show significant benefit of percutaneous closure, although all 3 had short follow up period (2-2.6 years) [11] . Optimal management of PFO remains uncertain. Decision to manage PFO medically with antiplatelet or vitamin K antagonist as opposed to percutaneous closure should be made on case-by-case basis. Surgical treatment seems more appropriate in cases of recurrent paradoxical embolic events, especially whilst receiving medical treatment, recurrent DVT or high risk for DVT recurrence and in patients with contraindications to anticoagulation [12] .
Conclusion
In conclusion we would recommend having low threshold on performing transthoracic or transoesophageal echocardiogram as a part of workup of an ischaemic event with no known risk factors to exclude of confirm diagnosis of paradoxical emboli. Obesity is a risk factor for venous thrombosis and the complications of such is often overlooked. With increased obesity amongst surgical population, effective thromboembolism prophylaxis as well as high index of suspicion for complications of venous thromboembolism is crucial.
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